Structural studies of porcine myeloid antibacterial peptide PMAP-23 and its analogues in DPC micelles by NMR spectroscopy.
PMAP-23 is a cathelicidin-derived antimicrobial peptide identified from porcine leukocytes. PMAP-23 was reported to show potent antimicrobial activity against Gram-negative and Gram-positive bacteria without hemolytic activity. To study the structure-antibiotic activity relationships of PMAP-23, two analogues by replacing Trp with Ala were synthesized and their tertiary structures bound to DPC micelles have been studied by NMR spectroscopy. PMAP-23 has two alpha-helices, one from Arg1 to Arg10 in the N-terminal region and the other from Phe18 to Arg23 in the C-terminal region. PMAP-1 (Trp(7)-->Ala) shows similar structure to PMAP-23, while PMAP-2 (Trp(21)-->Ala) has a random structure in the C-terminus. PMAP-2 was found to show less antibacterial and vesicle-disrupting activities than PMAP-23 and PMAP-1 [J. H. Kang, S. Y. Shin, S. Y. Jang, K. L. Kim, and K.-S. Hahm (1999) Biochem. Biophys. Res. Commun. 264, 281-286]. Trp(21) in PMAP-23 which induces an alpha-helical structure in the second alpha-helix is essential for the antibacterial activity of PMAP-23. Also, the fluorescence data proved that Trp(21) at the second alpha-helix is buried deep into the phospholipid in the membrane. Therefore, it implies that Trp(21) in the second alpha-helix at the C-terminus of PMAP-23 may play an important role on the interactions with the membrane and the flexible region including two proline residues may allow this alpha-helix to span the lipid bilayer.